Characterization of a putative intrarenal serotonergic system.
Serotonin [5-hydroxytryptamine (5HT)] acts through multiple G protein-coupled 5-HT receptors, and its activity is also regulated by the 5-HT transporter. The current studies report the expression and localization of the 5-HT receptors and transporter in the kidney. In addition, the enzymatic pathway mediating 5-HT synthesis is present in renal cortex, especially in the proximal tubules and glomerular epithelial cells and mesangial cells. Expression of the 5-HT receptors and 5-HT transporter was detected by RT-PCR in cell lines of these cell types. In cultured proximal tubule cells and podocytes, 5-HT activated ERK1/2 and increased the expression of connective tissue growth factor and transforming growth factor-beta, two key mediators of extracellular matrix accumulation. Immunohistochemistry and real-time RT-PCR studies also indicated that 5-HT stimulated expression of vascular endothelial growth factor in podocytes in vitro and in vivo. Therefore, these results indicate the presence of an integrated intrarenal serotonergic system and suggest a possible role for 5-HT as a mediator of renal fibrosis in the kidney.